Technological advances and changes in lifestyles reflect in a greater consumption of processed and ultra-processed foods compared to natural ones. Using data from the National Survey on Nutrition and Health, the consumption of these foods and their relation to living conditions were described in three age groups of Argentina (infants aged 6-23 months, children aged 2-5 years, and women aged 10-49 years). Consumption among infants 6-23 months old is high in nutrients from natural foods: calcium (75.9%), proteins (72.7%), iron (71.5%), and fiber (68.9%). Among children 2-5 years old, consumption drops significantly. And among women, it drops even more. The proportion of the energy contribution from ultra-processed foods is higher in the high-income population compared to the low-income population across all groups.
INTRODUCTION
A sustained increase has been o b s e r v e d w o r l d w i d e i n t h e morbidity burden associated with non-communicable chronic diseases (NCCDs) and their determinants, especially overweight and obesity. 1, 2 This problem has acquired the characteristics of a pandemic, and there is evidence that attributes it to an increased energy consumption from highly-processed foods and beverages. 3 Such morbidity burden does not affect everyone equally: lowincome populations suffer a greater impact. [4] [5] [6] For some time, the food industry has favored the thriving of ultraprocessed products with technological advances that reinforce the positive aspects of flavor, texture, smell, etc., but which are unhealthy and result in NCCDs. 7, 8 Likewise, ultra-processed products contain less proteins and fibers, more free sugars, sodium, total and saturated fats, and a high energy density; therefore, a high consumption of these products promotes extremely h a r m f u l n u t r i t i o n a l p r o f i l e s . The proposal to categorize foods based on their level of processing gained consensus and relevance to differentiate population eating patterns. [8] [9] [10] O v e r t h e p a s t t w o d e c a d e s , according to the Survey on Household E x p e n d i t u r e c o n d u c t e d b y t h e National Statistics and Censuses Institute of Argentina (Instituto Nacional de Estadística y Censos, INDEC), there has been a clear shift from the traditional diet based on fresh or minimally-processed foods towards an eating pattern based on ultra-processed foods. Such displacement leads to a decline in the quality of intake, with significant changes in fiber, fat, sodium, and free-sugar consumption 11 and a major reduction in vitamin and mineral consumption.
The National Survey on Nutrition a n d H e a l t h ( E n c u e s t a N a c i o n a l de Nutrición y Salud, ENNyS) was conducted in Argentina in 2005 and described the big picture of the nutritional situation of different population groups, but data were not analyzed from the perspective of food processing techniques. 
Special article
the dietary intake of selected age groups from the Argentine population using the NOVA food classification, 12 which considered the level of industrial food processing and related it to socioeconomic and geographic outcome measures.
POPULATION AND METHODS
The ENNyS was conducted using a multistage probability sampling of independent age groups from towns with more than 5000 inhabitants across Argentina. The details of the ENNyS sample design and population groups, as well as the methodological aspects, have been explained in previous publications. 13, 14 The study described here was carried out based on dietary intake records. Intake was estimated using the 24-hour dietary recall (24HR) method for infants aged 6-23 months, children aged 2-5 years, and women aged 10-49 years, who were representative of the population of each of the six regions of Argentina.
Quality of life indicators were used according to the INDEC's methodology to estimate unmet basic needs (UBNs), 15 destitution line and poverty line (DL/PL), 16 and quintile distribution of the per capita family income.
Foods were categorized based on the NOVA food classification. This classification categorizes foods into four groups based on their nature, and the extent and purpose of the processes applied to produce and/or preserve them based on the following characteristics: To estimate percentage values, the numerator was the sum of energy and nutrients provided by each food consumed based on the NOVA classification category, and the denominator was the sum of energy and/or nutrients provided by all foods recorded in the R24H.
RESULTS
The number of surveyed participants by region and age group is described in Table 1 of the Annex.
Age group: 6-23 months old
Among infants, the highest energy and nutrient intake was from natural foods and ingredients ( Figure 1 ). In this regard, 75.9% of calcium, 72.7% of proteins, 71.5% of iron, and 68.9% of fiber were provided by NOVA group 1 foods. In addition, the proportion of processed products was low, except for saturated FAs (63.4%), carbohydrates (43.9%), and sodium (40.3%).
When considering only group 4 foods (ultraprocessed products), differences in energy and nutrient intake based on UBNs were significant and varied up to 10 percentage points between infants who had UBNs and those who did not; this was similar when analyzed by DL/PL. However, among the higher-income quintiles, energy intake from ultra-processed products increased: it accounted for 19.5% in quintile 1 among lower-income individuals versus 32.9% in quintile 5 among higher-income individuals (Figure 2 ). Although the proportion is lower than that observed in other population groups, it has been confirmed that the ability to generate income affects the types of processed products consumed, even among the youngest populations.
Considering consumption in this infant group by geographic distribution, it was observed that the lowest energy intake from ultra-processed products was recorded in the Northwest region of Argentina (NOA) and the Northeast region of Argentina (NEA) (approximately 19%), followed by the Cuyo and Pampa regions (25%), whereas the highest intake was observed in the Metropolitan Area of Buenos Aires (AMBA) and the Patagonia region (31%).
The average nutritional content of foods consumed in this age group per NOVA group is presented in Table 2 of the Annex. Age group: 2-5 years old Unlike the previous age group, children in this group were already fully eating solid foods that they shared with the rest of their families. The energy and nutrient intake from natural foods and ingredients reduced significantly; 72.3% of calcium, 67.2% of proteins, 60.4% of iron, and 56.5% of fiber corresponded to this food group (Figure 3) . However, the nutrient intake from ultra-processed products remained in the same levels as those observed for the previous age group.
A marked increase was observed in ultraprocessed product consumption among children in this age group living in households with a better quality of life, both among those without UBNs and those who were not considered poor. In both cases, the gap widened significantly between those with more and less deprivations, and it was even greater than in the previous group. Also in this regard, an important decrease was observed in the energy intake from natural foods (group 1) among the higher-income quintiles -approximately 10 percentage pointstogether with a leap in the energy intake due to the higher consumption of processed and ultraprocessed products (groups 3 and 4) among the higher-income quintiles (Figure 4) .
In relation to energy consumption among children from all regions, the proportional energy intake was higher from ultra-processed foods at the expense of natural foods. As observed in the 6-23-month-old group, the higher consumption of processed and ultra-processed products was recorded in children from the AMBA and Patagonia regions. In relation to this type of products, children from these regions showed the highest intake values compared to the rest of the country.
The average nutritional content of foods consumed in this age group per NOVA group is presented in Table 3 of the Annex.
Age group: 10-49 years old
The analysis of this age group is also useful as a reference for food consumption among the adult population. It was observed that energy and nutrient intake from natural foods (group 1) was even lower than in the group of children aged 2-5 years. In this regard, only 59.0% of proteins, 55.1% of iron, 51.6% of fiber, and 46.4% of calcium came from natural foods ( Figure 5 ). This older age group showed the lowest nutrient intake from natural foods among all analyzed groups.
In relation to the nutrient intake from ultraprocessed products, it was observed that women with less socioeconomic deprivations -without UBNs or not poor-consumed a higher proportion of nutrients from this type of products. Such intake was very similar to that observed in children aged 2-5 years. Consumption among women by income quintile showed that, across all strata, energy intake from natural or minimally processed foods was lower than in the previous group (approximately 10 percentage points lower) (Figure 6 ). However, the energy intake from ultraprocessed products was significantly higher as the level of income increased.
In relation to differences in consumption by geographic location, women from practically all regions consumed around 30% of energy from natural or minimally-processed foods; the only exception was the NEA, where consumption accounted for 35.9%. This was accompanied by a lower energy intake from ultra-processed products in the NOA, NEA, and Cuyo regions (approximately 26%) and a significantly higher energy intake from this type of products in the Patagonia and AMBA regions (around 36%).
The average nutritional content of foods consumed in this age group per NOVA group is presented in Table 4 of the Annex.
DISCUSSION
The bibliography on the description of dietary intake based on the chemical composition of foods is wide and varied and has made it possible to identify and measure nutrient requirements and the importance of nutrient deficiencies. Such description based on chemical composition guided the analysis of results of the ENNyS in 2007. There are similar reference frameworks that classify foods based on the level of processing. 17, 18 In our opinion, the most appropriate one is the NOVA classification; since 2014, the number of publications using the description of intake based on this reference framework has increased considerably in PubMed via Medline. This food classification system by processing level has gained recognition in the bibliography until the publication of a special issue of the leading journal in public nutrition policies in January 2018 19 and as part of the reports by the Pan American Health Organization (PAHO) and the Food and Agriculture Organization (FAO). 9, 20 There is sufficient epidemiological evidence demonstrating that ultra-processed food consumption is associated with a low-quality diet and poor health conditions. 21 The analysis of energy and nutrient intake based on the level of processing provides useful data to understand and implement health policies aimed at improving the nutritional status of a country's population. 22 Although there are no current data on consumption in Argentina, intake analysis based on the data available from the ENNyS is useful to know consumption at critical ages, such as children younger than 6 years and women of childbearing potential.
The information on dietary intake analyzed here, even though it was obtained 12 years ago, is the only information available in Argentina with probabilistic representativeness and serves as the baseline for the comparison with future surveys so as to establish changes over time. Based on the population groups analyzed here, it was observed that as the population age increases, also does the contribution of energy and certain nutrients from ultra-processed foods.
Energy intake from ultra-processed foods in this study was higher than that estimated for Brazil using data from a survey on household expenditure for 2008-2009, which was equivalent to 21.5% of energy consumption, compared to our estimations, which were 26%, 32%, and 33% among infants aged 6-23 months, children aged 2-5 years, and women aged 10-49 years, respectively. 23 In addition, an ecological, crosssectional study conducted in 19 European countries indicated that the median energy intake from ultra-processed foods at home was 26.4%. 24 This study showed a strong direct relationship between energy intake from ultra-processed foods and the family income, i.e., a higher per capita family income corresponded to a higher energy intake proportion from ultra-processed foods. Such direct relationship between family income and ultra-processed food consumption has also been observed in Brazil. Besides, this direct relationship takes place at a country level: the higher the domestic income, the higher the proportion of ultra-processed food consumption. 25 Among analyzed nutrients, sodium is the one that is most contributed by ultra-processed foods. Polyunsaturated FAs include trans fats, which were still used in the Argentine food industry in 2005, such as hydrogenated vegetable oils, because they were cheaper for the production of processed and ultra-processed foods. For this reason, the contribution of unprocessed foods to the consumption of polyunsaturated FAs appears to be relevant. In 2010, the Argentine Food Code forbade them. 26 This state regulatory intervention has managed to reduce the consumption of trans fatty acids since then.
The strength of this study is that it estimated consumption in a probability sample of population groups which are a priority for public nutrition policies based on the reference framework of food processing level and in relation to overweight and obesity in the Argentine population. [27] [28] [29] [30] The analysis of what has occurred in the past two decades based on household expenditure shows a steady advance towards processed foods, from 19% of calorie intake in 1996-1997 to 29% in 2012-2013. 31 The weakness of the study is that consumption corresponded to single records by person and intra-individual variability was not estimated, which causes some uncertainty in the estimations of confidence intervals of mean estimates. 32 Monitoring the contribution of ultra-processed foods to usual energy intake may be a useful strategy to guide the promotion of public policies aimed at establishing healthy eating habits. It is known that the consumption of ultra-processed foods is associated with a poor-quality diet, and this has been the main argument to propose it as a population indicator of diet quality.
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CONCLUSION
Energy and nutrient intake from natural or minimally processed foods is higher in the first years of life. As older age population groups are taken into consideration, consumption of ultraprocessed foods increases. The consumption of this type of products is more common among higher socioeconomic levels or those with a better quality of life. n 
